The assessment of the land use / land cover expansion that occurred in the area over a period of thirty years is the utmost priority of this research work. Multi temporal Landsat satellite imageries TM 1984, 1990 and ETM+ 2002, 2014 from the United States Geological Survey (USGS) website were used as the primary dataset. Area of interest was clipped in ArcGIS 9.3 environment, image enhancement and image classification were adequately done using ENVI 4.5 remote sensing software. Using supervised classification algorithm, the images were classified into bare soil, built-up area, vegetation, water body and wetland; these were then used to carry out change detection analysis or time series analysis. Results obtained from the analysis of built-up area dynamics for the past three decades revealed that the town has been undergoing urban expansion processes. The expansion was prolonged both from urban center to adjoining non-built-up areas in all directions. The total built up area in the town has expanded from 28.04sq/km in 1984 to 49.51 sq/km in 2014 at an average expansion rate of 0.7, 0.4 and 0.9 per annum during 1984 -1990, 1990 -2002 and 2002 -2014 study periods respectively. The study period from 2002 -2014 was the time at which the town experienced the highest urban expansion. The analysis of spatial trend revealed that the urban landscape has experienced a process of sprawling and fragmented development pattern particularly in the fringe areas while the town center underwent infill and edge expansion development processes. The fringe areas show scattered expansion pattern. Quantifying urban expansion patterns and development processes of the past trends can help better understand the dynamics of built up area and guide sustainable urban development planning of the future urban growth.
Introduction
Monitoring growth and change brought by metropolitan development is of critical concern to those who study metropolitan dynamics or urban climatology/meteorology and those who must manage resources and provide services in these rapidly changing environments. Urbanization has been a universal and important social and economic phenomenon taking place all around the world. This process with no sign of slowing down, could be the most powerful and visible anthropogenic force that has brought about fundamental changes in land cover and landscape pattern around the globe. Rapid urbanization and urban expansion especially in the developing world is continuing to be one of the crucial issues of global change in the 21st century affecting the physical dimensions cities (Dihkan et al., 2017) . In the past few decades, urbanization and urban growth have drastically accelerated in many developing countries. According to United Nations, in 2011, 3.6 billion of the world's population (52%) was urban dwellers. Universally, the level of urbanization is expected to rise to 67% in 2050. In the less developed regions, the proportion of urban will rise from 47% in 2011 to 64% in 2050. In Africa alone the urban population is expected to DOI: 10.30897/ijegeo. triple from 414 million in 2011 to 1.2million 2050.
In most countries, urbanization is recognized as a crucial phenomenon of economic growth and social change as it offers increased opportunities for employment, specialization, production and goods and services. This has initiated a large number of people to migrate from rural to urban area. As a result, cities are growing faster than ever (in physical dimensions), being a huge center for residence, industry, trade and goods and services. However, this growth also triggers numerous problems. Environmental pollution and degradation, increased environmental hazards such as flooding, population explosion, insufficient sanitation and water supply, transport problems, poor housing conditions, rising cost of living and wealth inequality, and increase in crime rate, and loss of fertile agricultural and wetlands are some of the most prominent negative effects of rapid urbanization and urban growth (UN-HABITAT, 2012 , Burak et al., 2004 . The urban expansion process in Oyo town is accompanied by the proliferation of unplanned settlements with inadequate services and infrastructure as well as environmentally sanitation problems. Moreover, following the growing demand for empirical data and systematic analysis of urban growth processes and patterns, there is an increasing curiosity on the development of quantitative methods of urban analysis. There are three major types of urban growth as infill, expansion, and outlying. Infill, development is a new development within remaining open space in already existing built up areas whereas expansion or sometimes called urban extension or edge expansion is a non-infill development extending the urban footprint in an outward direction sometimes called urban fringe development outlying or leap-frog development is a change from nondeveloped to developed land cover occurring beyond existing developed areas. Leap-frog development is also referred to as urban sprawl as the expansion of urban area is in a way that demands the extension of public facilities. Traditionally, visual interpretations of highresolution aerial photographs were used to acquire comprehensive information for mapping of urban areas. This mapping technique is expensive and time consuming for the estimation of urban expansion. However, with the gradual advancement and availability of high temporal and spatial resolution remote sensing imagery, the possibilities of monitoring urban problems with a better accuracy have become more promising. Hence, accurate mapping of urban environments and monitoring urban expansion is becoming increasingly important at the global level (Guidon and Zhang, 2009) . Nowadays, there are many remote sensing satellite systems such as Landsat (TM & ETM+), ASTER, IKONOS, Geo Eye, Quick bird, Rapid Eye, Worldview providing from medium to high and very high resolution imagery. It is also believed that remote sensing imagery is a powerful tool for acquiring data to analyze and map spatiotemporal land use change and urban expansion process at different spatial scale (J. Huang et al, 2007; Yang and Lo 2002) . Particularly, in developing countries, remote sensing may provide fundamental observations of urban growth and environmental conditions that are not available from other sources (Miller and Small, 2003 ). Yet, it lacks the ability to fully describe the underlying urban processes (Herold et al, 2005) .
Study Area
Oyo is one of the major towns in Oyo State, Nigeria, that is next in the hierarchy to the state capital -Ibadan. The history of Oyo dates back to the 12th century when it was the headquarters of Oyo kingdom. The town lies approximately between the longitude 30 54'E to 30 59'E and latitude 70 47'N to 70 55'N in the south western part of Nigeria. There are three local government areas in Oyo town: Atiba, Oyo West and Oyo East Local Governments as shown in Fig.1 
Materials and Methods
Important data required to carry out the research including primary and secondary data are collected during field work. These includes interviewing local experts on the issues of urban expansion during field work, collecting ground truth data, visiting important places of the study area, new development sites to have the general impression of the study area. The methodology adopted for this research work involves remote sensing image classification techniques as well as spatio-temporal analysis. Four multi-temporal sets of Landsat images (TM 1984 and 1990 , ETM+ 2002 and 2014 covering the entire study area are used to produce the land cover map by using the maximum likelihood classification algorithm in ENVI 4.5 as seen in Figure 2 .Post-classification comparison is used to produce expansion/change map, where the classified images are overlaid on top of each other in (Osgouei, and Kaya, 2017 ) ArcGIS 9.3 using different spatial analyst tools. The spatial extent and rate of urban expansion
Results and Discussion
The results of the data analyzed were presented in the form of maps, tables and charts.
Image Classification Results
The classification of the multi-temporal satellite images into built up, vegetation, bare soil, wetland and water body for the four different time periods of 1984, 1990, 2002 and 2014 has resulted in a highly simplified and abstracted representation of the study area as shown in Figures 3 and 4 respectively. The results presented in Table 2 for each classes show that the total built -up area has grown from 14.453949 km2 in 1984 to 42.484771 km2 in 1990, to 64.071 km2 in 2002 and then to 113.5818 km2 in 2014 respectively. This is due to the urbanization of the town. The Figure  5 shows changes in all different classes across the years which are representation in pie chart and Histogram statistically. These maps show a clear pattern of increased urban expansion of the town prolonging both from urban center to adjoining non-built up areas along major transportation corridors.
The highest rate of urban growth is observed during the third period of urbanization (2002 to 2014) in which the built up area increased more than twice 11.3617587 % within 12 years as shown in Table 3 . This is followed by 5.0614504 % and 3.9244226% during the second (1990 to 2002) and the third (1984 to 1990) period of urbanization respectively. This indicates more rapid urbanization has been taking place in the study area during the period of 2002 to 2014 compared to the two other periods. It could be as a result of improvement in economy or since Oyo town is basically dominated by civil servant during this period there was wages increases both from Federal and States government to the civil servant which actually increase their take home and personal savings of workers. 
Urbanization Dynamism in Oyo Town
Having classified all imageries of 1984, 1990, 2002 and 2014 built-up area of the town, the four thematic layers were then overlaid on each other. Figure 6 and Figure 7 show the expansion between 2002 and 2014, also 1984 to 2014 which signified drastic expansion in the spatial expansion which was very significant in the study area. Due to migration, high fertility rate and low mortality rate, the population of Oyo town has been steadily growing since the last few decades exceeding the pace at which urban services and housing are provided. Also, due to these factors, the expansion of Oyo town is steadily advancing at a fast pace leading to engulfing of adjacent rural landscape and urban centers. 
Conclusions
From the overview of the research work, it has been possible to successfully assess the changes that have taken place in the urban expansion pattern both at the center and at associated settlements. At the center, the town has experienced fragmented urban expansion process particularly at the fringe areas with substantial built-up increase while the center underwent relatively compact growth by infilling open spaces and through edge expansion overtime. Oyo town is undergoing outlying or leap-frog expansion. Outlying or leap-frog expansion is a change from nondeveloped to developed land cover occurring beyond existing developed areas. Leap-frog development is also referred to as urban sprawl as the expansion of urban area is in a way that demands the extension of public facilities.It was deduced from the imageries analysis that for the past thirty years, 1984 -2014, Oyo town has been undergoing extensive land cover change. The classification of multi-temporal satellite images of four different time periods i.e. 1984, 1990, 2002 and 2014 into built-up and non-built up land cover classes has resulted into a highly simplified and abstract representation of the study area. These maps show a clear pattern of increased urban expansion prolonging both from urban center to adjoining non-built up areas in all directions alongside major transportation corridors. The synoptic analysis of spatio-temporal land cover change revealed that urbanization has significantly transformed the urban landscape of Oyo town. The built up area in the town has expanded from 14.453949 km2 in 1984 to 113.5818 km2 in 2014 study period.
In total, 99.127851 km2 of non-built up area has been converted to urban area. This research work has successfully being carried out and analyzed to quantified the extent, rate and directions of spatio temporal urban expansion in the study area. The results presented in this study shows that remote sensing satellite images and geographic information system are valuable tool for the analysis and extraction of information on urban expansion patterns at different spatial scale and they can offer a comprehensive opportunity for the description of process, and facilitate interurban comparison. 
